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1 ] 

ft**i : 
[fti] 

0-a-D-Glq?-(l-^3)-0-a-D-Glc J p-(l^l)-a-D-Gl(?7 

2 ] 

ft** 2 : 
[ft 2] 

0-a-D-Gl(??-(l-^6)-0-a-D-Glq7-(l-^3)-0-a-D-Glc J p-(l-*l)-a-D-Glq? 

[K&9(3] 

3 - a -^'J 3 a , a - h W>n-^|#, ft** 3 T^S frS 3 - a-7)Vai/ 
fra, a - Yls^U-XV$>2>m-%.MlUM<D 3 - a -{TV 3 a , a-hWMa-X 

So 

ft** 3 : 

[ft 3] 

0-a-D-Glcp-(l->3)-0-a-D-Glcp-(l^l)-a-D-Glq? 
[M^9 4 ] 

Ml** 5 ] 

WftfBfl^MMfc Cd-'fy^hWA' n M£ jftVX fcflUB $ -fr * £ i: K J: 19 WUft 3 
6 J 

0 3 - a 3 a -H/An-x|^iKfc 

[»#S 7 ] 

ft**2 -??f£*l;z> 3 - a --f V7A/ b VJVs , a - b W>n - ^aVXteft** 3 
[W## 8 ] 

*»7C*J*Oi»^«l*fc U« - 1, 6 ^;V3v K«rfr*tfU iO^«75*J»W 
0*£^}f*i: Lt<r-1, 4 7;V3y Kj»^*^rl--5^;i'3-^a:^aP)&s3 Vk±<DmMt 
a, a - b W>n-* Z^-tZfrmWUZ a-fyv;VF *>JH6#»* fctfsffl $*Tft 
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9 ] 

WfifrSt Ca-^yv;vfy;^^n *fS?£;»3ii fcffcffl $ * & £ fc \z J: 19 ^1 $ HZ If # 
1 0 ] 

l l ] 

- h WM3 L«K iil»tS:^!|ttt^«-^>j3yJV a , « 
1 2 ] 

[»*^ 1 3 ] 

1 4 ] 
[W*J| 1 5 ] 
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[&w<o&m 3- <* -try xi/fra, a-hv»u-xmt*<Dn&%m&mzmj& 

[0 0 0 1] 

3 -«-^V n y;va , «- b 1/ An - t * ofij|^O t CI*i:H 

tfto 

[0 0 0 2] 
Hbi] 

0-a-D-Glg?-(l-^3)-0-a-D-Glcp-(l-^l)-a-D-Glqp 
ItiSI] 

[0 0 0 3] 

-*rc**K ^*fc**e>, *nm. iwi, m^mm, m<^mw 

3&»»i^T?§ u«, a - h u^u-x<Dmm&mzwirz>m3zi>m$kiz$ft>tLx 

v*ft<W5M£-C&fto 
[0 0 0 4] 

„, c - yv^u-^<Dmmm^<Dmm\zn^^m\u ^#<^$tL-cv^ 0 «, 

[0 0 0 5] 

a, a - Y 1/au-xi:v;V > v;v > h V ^--x^r if<7)v;v > ^-ij =f^7& s a - 1 

„ 4-«-D-^vay;l/«, «-1<Wnd-^, 4-«-v;i/by;v a , a - M/^n 

, a- h U^U-A%;¥i!j*$\mZtiriSt). ZbiZimW?J:ffit2 iCli, /1f^^f7 
nt- ; E7'f (Baci l lus stearothermophi lus) 03 •^'f 
^nf^fXHJ>^;v*y hyy^y^y-^ (CGTa s e) WJJMgs^ffl £ J: *) , « 
, ff -M/An-^H'f^nv;v h s\**y*-7, tfr ft a - v;v fy;v a -D 

&fc'7&*fam£*L-T^ft 0 
[0 0 0 6] 

tov»tli, Wxtf, iMMWfcita fc»4.» fy*n7>f^.^Ii-'>-X (Sacch 
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aromyces s p . ) <D a — 7)\> n i/ V—M^ £>Sv*J±'J • =.^.^7, (R h 

izopus niveus) cDrJOi/n 7 $7 — -tfi:: «fc & a , a — > Wnd — * £ ^*;V=r 

2M#fF:£iS£4 7;i/*n/^*- • ^ntf*;^* (Arthrobac 

ter globiformis) T6©^ V7;H>f^x h 9 ^--t^iE^f^ K «t «} 
mf7>t«, a - hWM3-J* fl-fVViVH'JtvJb-D 

* . -jf- (Aspergillus n i g e r ) <7> ff -^;V3y^-b*(7)gf ^ffll: 
[0 0 0 7] 
[0 0 0 8] 

—2k « - 1 , 3 ^;vn-> K*&£-*^rl-a*V =*Hfc LTti, 2 5H=- - 1 

, 3^-£L7t&7cte~J^T-&£-ytt-*^\ v ;v f t 'J ^©^Itg*^ ;t*;1/ 3 - 

fit LT^tt^tSlifif^ ^giifcf tV>o/;TOt Lt^M^illlx., ftv>$6!8E 
[0 0 0 9] 

X.J2\ 3 - a — if)V^l a , a — Y WM3 — Xf? 3 - a - -i V )V Y 3 S )V a , s-H 
- M//ND-xiI?rtt^ 3 - « -if') n v;v a , « - YV^u~xmv> j; ^ & « , « 

[0 0 10] 

[#^m 1 1 #n¥ 10-304882 

[#fPS:M2 ] ^l#^tB^<2riH^ 0606753A2 ^WMm 

[#srauc3 } s&m 3 ?- 8-217784 

MSWvfclBU ] if#PI¥7 - 5 9 5 5 9-f-<&^ 
[#^5] #§{§¥9-2 9 9 0 9 5-t^ 
. [#fP^6] W9 - 5 2 8 3 4-^<&!m 

[^MfiflfciU] ^ik *7 7^7^K ^'Jaf'fi^ (Jo 

urnal of Applied G 1 y co s c i e nc e) J , ( B 30 % 1 
9 9 9^ ^4 6t, i4f, ^4 2 3Jt7i/M4 2 91 

V— (Biosciens Biotechnology Biochemistr 
y) J > (B#) , 1 9 9 7^ m6 fH7-S§\ f 1 14 6Jt7!7Ml 1 4 9H 
mm^m3 \ &%L, r#-*VW YU-Y • >;-9--f- (Carbohydrat 
e Research)]. (t?>/) , 1 9 9 0^, il9 9t, i2 2 7 Jb^. 

2 3 41 

[#Wfr:fclR4] T»r4^J , (B#) , 1 9 9 3^ ^4 0*. »3-i§\ % 

3 4 91 

U- (Biosci. Biotech. Biochem. ) J > (B#) , 1997 
»6 1^ *4-§\ f$6 9 9IM7 0 31 
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»tK6]xA.^f'fv'- (M..Stacey)> \*VvX <iy 
*VW KW > ^ (Methods in Carbohydrat 

e Chemi story) J , I, T*f?7^- -/V* (Academic P 
ress) 1 9 6 K§ 3 3 9 75M3 4 II 

[f^W&L J: ? t-f^KM] 
[001 1 ] 

*IPJm, fl^PrtfcflftfcS; 1 X*m%ti2> 3 - a v;v a , c _ ). WNn -*;|§^ 

£%1"<g>fril$fK3 - a -V) 3 yjVfl, a _^ WM 3_^0 (JgJLHF^ [3-a-y 

JtffiL J: ^ tir& i><DX$>& 0 

[0 0 121 

- ff-'fV^ F^a, a - h U^U~XRXflk^^3X-m%tl&m%LmM3 - a 
i£t£-£-£& £ t K X #I,MtilO«*CD3 - a -^U 3->/U« , a - h WNn-X®£ 

[0 0 13] 
lit 2] 

0-a-D-Glcp-(l-^6)-0-a-D-Glq?-(l--*3)-0-a-D-Glqp-(l-^l).a-D-Glqp 
[0 0 14] 

<k^3 : 
Kb 3] 

0-a-D-Glcp-(l-^3)-0-a-D-Glg?-(l-*l)-a-D-Glcp 
[0 0 15] 

& o 

znmir h tz & &<Dim\ 

[0 0 1 61 
[0 0 17] 

*%W03- a -^';3v;i/ a , a - i> U^u-xmii, HfrlB'fb^ 1 XtfZ 

fflfE# 2004-3076419 
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5^2 T?7F:£*L& 3 - a -<< V?Jl< V Z/fra , fl -M^AD-^ (JSIT, -i-fc r3-a--f 
w;Wbv;Va, a _>WM3-*J „ ) RCft^st 3 tr^$ ft 4 3 - « - 7 

J tB&^-r^o ) 14, V»"ftLi±|B3-a-^'J 3^ ff) a - H/^n-Xi{:^J *L 

[0 0 18] 

KfcKJBfcJ: *K «, « - hWND-x|:^ y7^/ > -x^ a - l , 3*£-£-1-£ 

, 8 -bWND-704|5^ftfclTlt U^ilf, (4 - a -4 Vv;v h y;vD 

U^-xftfc*^ **5B5fe3|0|jf'fr«^fcLr a- 1, 6^>nyK^^tL, 

EUi<a«H (JJIT. #93iffl#-ei± r« ->f W;v > y;v^;V3iSJ i: S 0 ) ha 
, a - h WM3-* t =Sr-i-^ri-^7R^tC,^:mMA76 ? l!l^#t^m®<2rP^WO 0 2/4 

0 6 5 9 A 1 KHH7FcL7t^f-;VX • ^nex^W C9 (Bacillus glo 
bisporus C 9 „ SffrS^F E RM BP-7 14 3) , Af;VX-^Dlf^^ 

Cll (Bacillus globisporus C 1 1 , SffcS^F E RM 
BP - 7 1 4 4) % • ^ntf^*°;i/X N75 (Bacillus glob 

isporus N 7 5, S:Ifrf|-S5-FERM B P - 7 5 9 1 ) &<2> WiT/l/* n/s^ ^ 
~-^nif*;i^X A19 (Arthrobacter globiformis A 

1 9, SKff FERM BP- 7 5 9 0) ft £fR£4fe&*K«) a - >f 77* h 'y^W&W- 
St^f^JB^T, a -^V7)V h i^)Vif)UamM<^> a- A V7* b v^SBfrt ^rfi^M\-<D 

[0 0 19] 

, a - MxyNn-X(7)T|T|5p n q h Utli, ftJMft&TfttirA a , a-M^U-X ( (#) # 

/\ n - x $Lm g * * JfflWoJ&Sifc* & £ #n 3ZJ4MM $ * s 

[0 0 2 0] 

Thermoactinomyces vulgaris) ft ¥<F>%.£$a&%<r>j*LJ —X 

« - 1 , 6 v K^C^-C|S7X^;vf;VX • (A s p e r g i 

1 1 u s n i g e r) „ 7^^*^;^ • (Aspergi 1 lus awa 

m o r i ) „ T^^VfiW • VrJ Y<i (Aspergillus sai toi) , A 
• ^s^-j]^ (Mucor j a v a n i c u s ) > ^-y'J ^ A • ^ »J VY1r& 
(Penici l l ium crysogenum) , hntf^'JX (C 

andida tropicalis) ft « - 7 -a */ 9 ~%.*W6t%\Z. 

ffUl£-e-T/-?y -X, 4-<r-'fV7JH«y*7;^-x, 4-«-'fV7;i/fy;i'7;v 
h >• V *-Xfti?0« W*h^*^*a|Ut*il«-*-«ifc«)-cS& 0 Sfcfctt, 

^tHJHA^gllR^fflK&BIWO 02/055708 Al C^LfcAf;^ • 
tTX*°;i/X C 9 (Bacillus globisporus C9\ ^ItffFER 

M BP-7 14 3) , ^f*X-7oam Cll (Bacillus glo 

mtm 2004-3076419 



#M 2003-276632 



5/ 



bisporus Cl U Sf£f-|FERM BP-7 14 4) , Af;vx-^nifx 
5}?^^, N75 (Bacillus globisporus N 7 5 > Sft#-^- F E R 
M BP-7591) ^4VMi7JV^n;^^ - ■ kT*;l/* x A19 (Arthr 
obacter globiformis A 1 9 . ^ffrU^ F E R M BP- 7 5 9 0 

[0 0 2 1] 

h^^KW^'S- «--f v-^;v h o. l M:m±, liL< 

ti 0 0^.^, 075^8 Ot, p H 3 7bm 9 rt^ Mf£*L&#;#-t\ 0. 1 

-<i vyji- b is )vnmwm<7)?&®L iM.m±, iw/v%AV-^^igcu, 3 or, 

pH6. 0<73^T% 1 ft *)\<<r>y)\'^-**!k.$L~t2>Wmm>b < &M\^lZo Z<D 

W^Kl&WLKii, 3-«-^f v?)VY v;w«, a - h wnh-* & k n £ttfc % «- 
^vv;vfv a - 1 , 3 £S£-T- 1 7!;SM^^- L tz * V & if * o £ <7> 

jit, ^/un-.*, Yf) t t <£>jt7c1±$iJC > -9--f^n h6) - 

a -T>->f)Vu My; v;W- (1-^3) - a -D-^;V=rtf7/ (1^6) - a - 
D-^^n tf 7 ^ (1-^3) - a -D-^)Va\£y y v;v- (i— ( Ofif^ffc^l- 

[0 0 2 2] 

$>Z>i3K ±M~££iWLLtz 3 - a -4 V?A> Y i/)V a , a-^^AO-7^|■iI(:, £ h 
i;^;V3757-^f (EC3. 2. 1. 3) 3 - « - 4 h ->;V a , « 

- y u^u-*<Da- 1, 6 ?)\'^>sYm&*'Wgcm~mm-t& - t\zx 

[0 0 2 3] 

^f&^C&V^T, 3 - a -4 > a , ff - f VAn-^^t,W 3 - a 

v-;v«, a - M^^Nn-^<7)||^iCffiv^^;l/3T5 i: Ltli, a-1, 

vrt'^fc^KinTfcTmU a-1, 3 *-^3->;^^£»5^?u:: < v>H5t-e&ft 
l££ <, Mx.lf7X^;^^7 • =-1f— (Aspergillus niger) ^'JV 
-fT, • —s<>yx (Rhizopus niveus) ^^I4llft*(0^;Vn7 5 v--tr 

[0 0 2 4] 

n-*ri*£j&i- tUf J: < , 3 - a -4 Y *sfr « , a -hWM=r- 

5 0 0 0TO=Sr, ia«2 0 7!;M8 0 t:, p H 3 75M 9 bMtf ti& &&X^ 0. 1 7!>m 1 

o ob#f^, itKit 17J7M7 ommmmffrnz^tLig ^mKm^zy^^r 

3 7-WfS'ftl jjM£l± % 1 w/v%l^vt'&»£^J£l;:LT > 4 01C, pH4. 5 <75#fe 
3 0^-K^ 1 0mg^^;l/3-^=Sr^-f-<i,^l:i:^L7to -co^SlBm: 
3 - a ~^>3'>^ a , a-M/^n-Xtt^C, CtU^ a --^nv;U^^a 

^-^■^ tL^) 0 
[0 0 2 5] 

&§&m<D3 - a -J V7JH-y;i/a, a - Y Wn n - X&UVXti 3 - a - ->;v 

mm<W 2004-3076419 
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-^.Ir^^i: LT!ffite#^$-^^Cli:^J; 15, 3 - a --f vv;w h v;v « , « - }. 
WND-^/Xii3- ff -^3->;^, a - h l^/Nn-^^Mi^o$|®^^L 

4 V V y7)vu ; Yv>*y ^7-v*^z^xKfc%*£tzWi&\ l z\,± 

^ 3 - a —4 vv;u }• *,n, tt , a - M/;nd-7©-< vt* 1> ->^^*Xti3 - a -rJOl/ 

W^fy^SXlU-ff-^VnyiVa, a - h V>\ U - X <D ? )\< 3 ~> )V^MkZ If? 
[0 0 2 6] 

^**^r**tt, ant. mmm&tii)^ 3- a -rv 3->;v a> «- M/^n-xissr 5 

*o ) eBE#*LTfe»), iiititt, Ltt^Xli v 7 7 rtt-f 1 1 « i t i , 
[0 0 2 73 

^ta^ft^tSffl-e&i. h J) fc»7\ #<ZrHg 6 2 - 5 0 4 7 7 *&3L # 4 - 

5031 Q^m.^ t'^mm^tLx^^m^m^ ^-t y^mmm^m^^ ij y a ^ n 

[0 0 2 8] 
[0 0 2 9] 

$fi03-fl-^'j3y;v a , a- h W%n-;*.g?(i, -e^i#^st7n^"C, 
[0 0 3 0] 

3 - « -^»; 3->;i/ a , «- h WNn-x£<&#o£*i.ii,oltteR«\ nf&4& 
> «3*k ttfl-ftifoa+ttffl*, Kttt, <bttn°p, @eAft^o#ttttJft«iK:« 

1&*y=fi& % MTctt^" 1 ;^ UTil/a-^XOf? ^5;w^<bSf±**LS 15ffiJ^±o>^i: 

tBIE# 2004-3076419 
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[0 0 3 1 ] 
[0 0 3 2] 

LnhtiZ 3 - a -try =ii/)V a , a-Yu^u-xmilii^mvffiMVtWk&li, *<o* 
[0 0 3 3] 

-2> o 

[0 0 3 4] 

KW<>>*\ =*FIK »*-*"Ltt, 5co^ N fflo^ V-x x ^f-^ 

fc<*^at<z>* % 63£?*03jf, *p-;i>«7, -/fa-?)!, X-^<7) 

tit *f ij jzftffl s a o 

[0 0 3 5] 

y; y>? y -a, ->^-^i;_ 

2MRfc ^yn y yig, if-ty^^-xf, 7;u-y^-*h 

^<^UnX^ n Q n«> ^ofcfcit, =F-«t», &o Si ^A. v 

£^%&£*?)«:gtp a p, ?l^p d p, &i*u fcfc, BP^tr^is, ftisau flta, * 

?L»W«:fl-sfc f ^T/5y*^ * y Y f~ * $ y ? A , « L 

BPJ^^-^*i:'OE|]0Ap D p, Xfctt, *«dt, KU >^^J*ifO#a^ 

[0 0 3 6] 

*tz, mm. *<D\imw, i, t^mmwwtztbKmn, tw4^©it» 

tt^(Rl±$^r-5,iWT:i£ffli-^ii: ^X-§^>o -eo-ffe, ^An, ^ft®, ij,^ 

mt)E<W 2004-3076419 
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[0 0 3 71 

ti*$ttmm±&, Mm&%¥fcmmKmBx-&2> 0 mm, o^-7xo>- a , ^ 

^?-7xD>-^ ^^-7iO>'- r , 7^7 • • 77 * * a, ^ 

hr/^77-77^-, -f >*-U-f 2 fcifOU >**^f ^ya'J 

n^$u ^-v'J>, xnvf ^ n ^ A "7 jc — n — ;v, ff7t^f^V>> * 

L-TX=/;ve>^ ffpfl^ Anf;o\ x;^xfn-;v, b37xn-;i/^^©k* 
* 5 >^fri£, y/t—tf, i^^^-^f. ^□^--if, T'nxT-^f^ /?-T^9--tf 

[0 0 3 8] 

Lfts^tt, ^ofin^^^i-ss-eoxfi-c^^LfttLif j: <. mm* mu it 
urn, mm, mm,, m, mm, m> mm, m^^^^mm^M^ 

KZo -eolrti, 0. 1%JBI±, L<J±, 0. 5 %&_t#;£-£ L*!>£ 

[0 0 3 9] 
[0 0 4 0] 
[0 0 4 1 ] 

<n®u - 1 : tgm> 

wMmfrfrmm Pnm>-t , ^^x#4j a. o% (w/v) > p^wmti rr-y-n^- 

*M 1. 8% (w/v) , 'J^r^'J'jAO. 1% (w/v) , ')>t-th')7A 
• 1 2tR^0 . 0 6 % (w/v) , ^mv^v-^A • 7tK&0. 0 5% (w/v) , 25. 
t/7K^£&a#igife£ > 5 0 0mlfHft77X3(;i OOmlfoXil, 
-y-ci 2 113, 2 O^WIU ^SPLT, • ^nex^w C 1 

ttU 2 71C> 2 3 0 r pmt'4 8H^Mi^f L/^O^ti: Lfco #13 0 

7lCi:L^^ % (v/v) ^SttU Z&K2 7T:, pH6. 0J5S 

8. OC^oo, 4 8WM»^«L/; 0 ^»4>^^fett*PJ^Lfc 
ti^, a-^7v;Hy;V^;V3i«Mi?gft|i|t,o. 5 5 TO/m 1 T% 
vv;v h ->;u^#^^{±|tJ 1 . 8|f/mlfifcof; 0 -O^*^*^^ (10 
, OOOrpm, 3 0 3- RID LTH]J|XL*:±Yt$j 1 8 L <DBmt&&*mfcLtzt Z. a 
y;^;Pnii4iiffgtt[^ 0.51 M-U/m 1 («tt^J 9 , 180 

mm x, a v?)i> y *s )\sm&mmmm*m 1 . i mz/m 1 mm^m 30,40 

[0 0 4 2] 

aMK«^*ffittoffliJfe{±, v;nHJt-^^ii2% (w/v) tftZXolOO 
mM!SW(pH6. 0) lC}##?£-£^|C?£h U -g-co^grfcO. 5mlCil$0 

ffi|E#2 004-3076419 



#112 0 0 3 -2 7 6 6 3 2 g/ 

HPLCJ tV&fo-t&o ) -CfcMlrZZbKX-oXfT^tZo ff --fy7^hy;^;vn|| 

3t*t5E^L/>:o ft> HPLCli, fShodex K S - 8 0 1 J ii y U (BgfnmX ( 

ft)£fflv\ mmnt LT3ft£fflV>T, #7A*&j£6 0°C, atJlO. 5ml/min 
Ofe#T?rV\ mm{i^M®^flt IR I - 8 0 1 2 J (KCV- («c) ft) *fflv>Tff &o 

<fc o 

[0 0 4 3] 

^i^:i0 0mMIM«$ (pH6. 0) L, -?"O*^0. 

[0 0 4 4] 

l - 2 : 3^ig|ti„° n o^i> 

1 - 1 0*ffi-e»fc«f*±«fj|& 1 8 L «: 8 0 %t&fnfifc£«:!t#rLT 4 2 4 B# 
HlfclLfc!!, *0*»ritlM&*»fc5Mi (10, OOOrpm, 3 0#W) fCEPDll, 

i omuv >mmmm ( P H7. 5) iwi^m^lt^wl-cto^m4 

16ml fcfcfco £Offl»3fifc»i % a-^fyv^b y;^ji/3if4Mitttfe 8 , 

4 4 0M, c --f w;vf ~>/HEW*flH££8j2 8, 0 0 0ft^-e^ o :<ot 

r-t^tf-X (Sepabeads) FP-DA13J (Hift^ (80 ft 

«~^vv;^v ^$£«*ffitt$;5Hi, MtLfc * f-b^ e-X (Sep 
abeads) FP — DAI 3J r>U£»4ift**1*fc. IgiSttii^ttMCtffl $ 
*Lfco CW^iR3»lH59-«:iaiRL, 1 M«*«r*tr 1 0 mMU ( p H 7 . 0) \Z 

*frLT»*fU *OfcW«*aS'MM^T^$gi»fc|$^ ft77^'JJl^ (Sephac 
ryl) HRS-200J (77>U • 7 7^->7 • ft) £ 

i^/;77^-f (^f5 0 0ml) KttLfco Hiti^- 

14, r*7T7'J^ (Sephacryl) HR S - 2 0 0 J **/Ufc%#U W&c 1 

ffiU a - yv ;v h y f ffittiift^ 'J - 7 ^ 7 i^x ^ > 0 . 3M#S 

v;v V v^S^M&t^f ^»^ffift^^ n D „i: LX^M'timWL, ^Khmmm 
[0 0 4 5] 

<m£l-3 I a ->f VTJV h '>^^;V3||@M^<^3|tft> 

Hlfc 1 - 2 «-^yv;n v)^^n||4«fitt^tSWS 

B^SS^*, lMtt$mi0mM';>»»i* (pH7. 0) KWltSffU -tO 
»#f«*»<MMftLT**»«:*&, rXf-;V- h 3^-;v (Butyl -Toyope 
ar 1 ) 6 5 0MJ (*y- (80 ft) ^lW;^nvh^7^ (J*** 3 

5 0ml) fciftLfco ***flH&««-tt, h 3^-;V (B u t y 1 -T o y o 
pearl) 6 5 0 MJ ^WCI&^U flfcgc 1 Mjfcfc 0 MfciftaMgfFI-fc V -7 ^9 

> h -C»tti tt^ftjftiKj 0 . 3 M#£flf L «:MfittA^mfrtt U * 

miiE# 2004-3076419 
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^-V: 10/ 



mm®. (pH7. o) wLtitwu ^(omfm-im^mLx^m^ii^^, 

T 9 x ) JV (Sephacryl) HR S-2 0 0J f;^ffl^;77'f-7'f-^n 
[0 0 4 6] 





a — fVTJU^y^ 




















(%) 




9, 180 


0.1 


100 




8,440 


0.6 


91.9 




6,620 


1.1 


72.1 




4, 130 


8.8 


45.0 




3,310 


11.0 


36.1 




2,000 


13.4 


21.8 



[0 0 4 7] 



[0 0 4 83 

, lMM^^-tfl OmM'J>fi« (pH7. 0) KttLxmUfvL, f^ilfl^i 
'L^mLxyfm^i^^. fm-ba;t-^ (Bu t y 1-Toyopear 1) 6 
5 0MJ V)V (17- («0 ®S) ^fflv^:t7K^OYh/77^- (y;H3 5 0ml) 
^^L/vTo f7'^-;i/- h 3/n°-;V (B u t y 1 - T o y o p e a r 1 

) 6 5omj y^^ML, m&i Mfrh oMKmm^-r^ u -777-7x7 hxmm, 
ULtz 0 mm, cwmiVLWL*, lum^^tt 1 omuv vm.wmwi (pH7. 0) Km 

*rU *<nmft®.*m.^frm\^X7fmm*m%. r-b7 7^'J;V (Sephacryl) 
HR S- 2 0 0J ^Hfflv>/:77^7^-:?n7 h ? 7 7 - ^m^X^U Ltz 

[0 0 4 9] 
[«2] 





a — f77;i/hy^ 


a — r V7Ah*>^ 


















(%) 




30,400 


0.45 


100 




28,000 


1.98 


92. 1 




21,800 


3.56 


71.7 


77^f^*7ASttii 


13,700 


21.9 


45. 1 




] 10,300 


23.4 


33.9 


77^f-f*7^ffli 


5,510 


29.6 


18. 1 



[0 0 5 0] 

tlLfc a - ^f 77JV b '7»iiffittf tSMn n n* 7 . 5% (w/v) 

WIE#2 004-3076419 
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[0 0 5 1 ] 

<IUfe2 :MA04«> 

^-XM5 0mMMW ( P H6. 0) 1 0 0 m 1 * 3 0 tKll L 

*> 5#»x.T, 2 4B#W % 3 O'CK&ULxmmKBZft-otZo ^tl 0 0"CIC1 0 

•^fco HP LC^IS*^^3 H^i" 0 
[0 0 5 2 ] 
[S3] 



HPLC<7)^fflB#^ (#) 


mmomm 


8t3t/& (%) 


| 44.2 




13.7 


! 51.5 


a, a-M/AO- X 


66.6 


58.9 




7.9 


62.0 




6.3 






5.5 



[0 0 5 3] 

S3 Km-f- i ? fc % *£J£<7? a , a-M'AD-X (itJUBt^ 5 1 . 5 5» , a - J V 
b y«iiAOV - Ltiiti 7^3-^ (»ffiB#IW5 8. 9t» * 

«, « - h bAD-7i;#ffl L&£fci:#icfcii.*4Ej&«fA (JSLT, Mfi.\z flE^HAJ t 

« o ) (*#mn# m 4 4. 2&) tmm £ ^> -5-o^*stt«iaffi t lt i 3 . 7 % 

[0 0 5 4] 

fcfcN HPLCti, rxAj/-7-f^ (MCI GEL) CKO 4 S S*7iJ (= 

ASK 8 0"C, Sfc&O. 4 m 1 /^0^#-eJfTV^ ^tBti/^Miffft fR I - 8 0 1 2 J 
(*V-*te*&tfc«$t) *fflV»Tff*ofc 0 
[0 0 5 5] 

£R 2 C0^feT'# ib ^3tKJE&«t (ftlOOml) IZ&Mti- h 'J *^*D LpH^l 
2fcWSELfc&. 9 8*C-e2NFra^L-C, ^3-*fc^<^7nJ&Sfc#fl?Lfco Mv^T 
s ^ft^M^^gMtJIi f^-f *-f*>SK- 1 BJ t r^-f-Y-f t/WA3 OJ * 
fflv>T$/fe, flfti&U Sfefc, r^'f t>SK- 1 BJ t * UrsHkT — 
m r I R A 4 1 1J *fflv>-cBj£jBk!£U UNSKffeo-caiji L^<#V-^-caM»U « 
»«**JfeLfcfc£6BI»»t LT 1 8. 8^7A=Sr^tfm«l^ ? #«b^o I^Sit 
^HPLCT^L/;J:i^ IKtLt, MA*15. 7%, «, « - h Wno 
-*£76. 6%, ^E3*«r7. 2%, fOWI^O. 5 LTV^ £ ttft> 

[0 0 5 6] 

B#HI#&3 6M4 3#fc#ffiU ^#HAtmttElih75niraC^tBB#F^ 5 375M6 0 

©«E«t«A«fl-|»«W*#fc 0 HPLCT?m^t£^ i«fcLt, *E&«A4*6 

ffi«E# 2004-3076419 
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^-v: 12/ 



0. 2 m^lSIII* s 3 9. 8%f*ofc. 4iJ, ^IRHPLCIi, r*-7V-^* 

^ (ODS-AQ) R 3 5 5 - 1 5AQ*5AJ OKsStfttt 7 -f -x- A *s <( 

*fflv^_i£«ifci:LT**fflv*-C\ *7Aia«2 5r> II 2 0 m 1 /^*ft-efifv» 
^fflfiJifcMJBWti- fERC-7 5 3 OJ (i*vft5*#5$;&tt«ai) */Bv»Tfr fcofco 
[0 0 5 7] 

pH5. 0 N rSJK5 ortcp^L, 7MDA^- • ^ntf?*;^;*^ 

ftfc&SifcfcJKau jg*SU @i»iU3. 4 ^9 A<7)#igit>£#*: 0 HPLCW 
Lfct-%> ^a^iiLT, 3£TOAt5*5 6. 7%T, 3%"C& 

rr^U Wfa5)P • ;^*nj;*jp ^^f'J- (Agricultural B 
iological Chemistry) J , |5 2|, fjl 4 9 5 5011 ( 

1 9 8 8^) KfB«tO*ft-cm*tfc 0 
[0 0 5 8] 

# e> + <D&&m Atjv?)i>}>-xz ±eo** h p l c -e^m l > new 

A»»£#/c 0 HPLC^#fLfcfci%, ititLt, MA^9 9. 9 %&± 
*> , ®46-CH5MK<0^ltA^ l a-C*)* i btffrfritzo 
[0 0 5 9] 

< si* 4 •. mmm a <£>«M#f > 

[0 0 6 0] 

<*t4-i : Mfrm> 

CQ Advantage! ^v>txu^ hn^yi/->f t^bftCJ: ■) JR*33**f L 

6 6 6 & i tfmmLtzo 
[0 0 6 1] 

<3£1£4 - 2 : litt©*|f> 

3 s ti# ii^gf t At» i:o^x, *ftfcav»ifc«-etn3fcfl*Lfcife, 

[0 0 6 2] 

<H®U - 3 : ^ f-/Wfc53*#r> 

*»3o*^T?we)^^«fA»«j»tcov>'r, tftcftot^fMbifca, 

J:>?Sn7K^L, ^cV>TM7C, T-fe-f-MfcU We>tL7t«B^^ *-;v\* v h -;vr-tr-r- 
h&2f**n^ hr^yj-mx-Wl^tZo 2, 3, 4, 6-f 1«7^^-1 

, 5-y*7^f;^;Vyf-;K 2, 4, 6-h'J>f^-l, 3, 5-r-h^T-fe^;V 
^;v->h-;i/, &t>*2, 3, 5, 6-f F77tfWvh-^ 

9 : l. i : i. o^Jt^xi&ffisti, ittA%^CH4Lfc 
^3-^»afe3&*2^-fc, ltefc 3^ s ^tcm#L/i^;P3-x^75*i^fc, i 

[0 0 6 3] 

<&ift4-4 : «flB&C*fl*8j (NMR) > 

**30*tfe-e»5,tLfc|E«taiA#(l*»»:ov»T, JEOLttSJNMRif fJMN- 
AL 3 0 0J ^fflV^tNMRMLtti^, HI 1 fcmir 1 H-NMRA^^ }> )V~&.Z) t Wi 
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[0 0 6 4] 
[*4] 







»7M (ppm) 




1 


95.3 




2 


73.3 


o 
d 


3 


74.7 


4 


72.0 




5 


74.0 




6 


62.9 




1 


95.5 




2 


72.1 i 


K 
U 


3 


83.5 




4 


71.8 




5 


74.5 




6 


62.8 




1 


101.9 




2 


73.8 




3 


75.4 




1 4 


71.8 




5 


72.6 




6 


67.7 




1 


1 100.0 




2 


74.0 


d 


3 


i 75.4 




4 


72.1 




5 


74.1 




6 


62.6 



[0 0 6 5] 

"T?7fC$tLS 3- «->fV7^fy^ S| a - f Wn n - X Tr3b & Cl #WpJ9| Lfc 0 
[0 0 6 6] 

fb*3*;2 : 

[ft 2] 

0-a-D-Glq>-(l-^6)-0-a-D-Glq?-(l-*3)-0-a-D-Glc J p-(l^l)-a-D-Glqp 
[0 0 6 7] 

(@»tuo. 8 g) tfflv»t, »i«2%, P H4. 5 (Dfcmwutmmi^ -e-tui 

^;V3T^ (^ n n p ig [^3f-A# 1 2 0 0 0J , ^#*£ft^If8M*5$;£H±SK 

5u) *mmn\ fy^m*) 3, 0 0 Ostein 5 01C-C2 4 B*MR(S 100 

fcUU HPLCt*MU:o HPLCW=t$5t:^to 
[0 0 6 8] 
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1^5] 



HPLC©»fflWHK| (#) 




mmm (%) 


44.2 




2.5 


47.0 




71.7 


58.9 




25.8 



[0 0 6 9] 

44. 25-) s ^V3757-€#3-a-'fV?JVby;V (Il « - !• W\ n - * £ffcfl| 

#K r««^«HbBJ ) (tffiW4 7. 0 530 *0&J**tt 

JfiMUfcfc LT7 1 . 7%*C*SCL fc**t»j6»ofco ^^=»T 5 v-^fOS:)S#^'I4 : ^:#^•t- 
&Ltzmi&*%i-t2>3- a, a - h W\ n - ^ fc ttJ£$ tL/^o %htitzK 

4 8^:j|tUU S|5^»B(i^ffiB#^|ej4 4M4 8MWU *Rf&© 3 - « - 
/fy7; ^^«- «~ h W>n-^#»ffl|*|B|5 3 75M6 O^KiSffiLfco 
B SMfrfcEPRU it®, l»tLtO. 4 9 A ©SB#3WSMfc 

B»Sli*#^ 0 HPLCWLfck£%, f«iLt, «|S^»WB5&»9 9. 9% 

[0 0 7 0] 
[0 0 7 1 ] 

<£S«6- l : Kfi^*f> 

7^ti^», S1S5 2 7©± h U ->A#Jra^>f *>>5 ? ^tC^ffi$n^ *«tR©3tfi» 
5 0 4 Tr&£ i t Htm® Ltz 0 
[0 0 7 2] 

[0 0 7 3] 

<H®£6-3 :^^Mt^*f> 

r-hS:^^n7h^?7-f-ftT?W^, fott*, 2, 3, 4, 6 - x l> ? ^ iMV 
-1. 5-y7-bf;^;Vvb-;vt2, 4, 6-b'J^f;v-l, 3, 5-Tb77-t 
f;v^yl--;va ? 2. l : i. 0<z>}£%zx%tm2ti, *ffim±> iffi^i:H 
■5- L£ 3 - x^^t 2 3H=- , Itt3 miffi&l.zw^ Lfc^vn - x^aferi* r ^ 

[0 0 7 4] 

<mm6-4 :mm%&mm cnmr) > 

*lfe5©*ffi7»»fe^/s«8«^MWB»*»Jcov»TNMR»«fL^i:i*, 04 

o 

[0 0 7 5] 
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[me] 







iK¥is7bm (pditi) 




1 


95.4 




2 


73.3 




3 


74.8 




4 


72.0 




5 


74.1 




6 


62.9 




1 


95.6 




2 


72.3 




3 


82.7 


4 


71.9 1 




5 


74.5 




6 


62.8 I 




1 


101.7 




2 


74.1 


c 


3 


75.2 




4 


72.0 j 




5 


74.2 




6 


62.6 



[0 0 7 6] 
[0 0 7 7] 

lb^5£3 : 
Kb 3] 

0-a-D-Gl<p'(1^3)-0-a-T>-Glcp-(l-*l)-a.-D-G\cp 
[0 0 7 8] 

#&£^&&#0 17!;M8T% J/c, 3 - a -^y n v;v a , „ - h WMi ft* 
*frM**#* L*fc*ufc» fcsfcifcfll 9 i 9 -e^-t-o 

[«#) 1 ] 
[0 0 7 9] 

a, a-hWNtt-X ( #JKjg3jH^ ^§il$# fhW^ ) £/nV-* ( 

, pH6. 0, *S£3 5X^11^ U itLtmmi -2^ftriIL/.: 

HM^^>^m»HJ:i9J3femLTffl^L, ML, ft«fcU «LT, 3-a- 

v;v a , a - h l^^Nn-^^M^^^%S/ v: i9TO^9 1 
[0 0 8 0] 

*a n p{i> ^3^X8. 0%, a, ff -hWND-X66. 3%, 3- 

a -4W)VY*s)l, a , a-hWND-X13. 9 %, Sc^M 6 . 0 %, S^CO^CO 

ttiiE# 2004-3076419 
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: 16/ 



, Mi*5fc&*!U B D pS3fcMJ, *tKI»±#J, ££8k R^ftu Wlt^ftL 
[«#J 2 ] 

10 0 8 1 ] 

1 0, Nal, ^^^Vft^ttM) fcJSV>fc*?A4H9*fif*ofco #J3g§r|*i@5 
4 cm^tl7 hft^^x>V^»*9A42|s:^*L, ^11^ 2 0 

mtL/Co *7AftSt6 0ti:iSLoo, ttft**l&K:*<|- LT 5 v / v %&!*., £*l 
k6 0tOfl**S VO. 1 3TiftLT53*lBU »ffi«<&»&j£*H P L Cft"?-*-* - 

[0 0 8 2] 

*iPnli, B5$t&£;fclK 3- a-4 V?fr Y s S)V a , a-hWNtt-*6 1 5% » 

i; "Eff V s J£52L. nanK5fc ^ K «*»Ji:*u ftfe*u r»m, as*u 

IHJI0I3] 
[0 0 8 3] 

K2%, P H5. 0, »K5 ortPJSU £*Lfc*t*3 fctflt*&#£T?ll«Lfc-r vv 

K«$*feo ^«««:9 5ri:»Lio«o^ fripu *au-cwfens 

SSCU tt&U zftiSU f£*U »LT, 3- ff ^V7jH^a, a _ bv ^ n _ 
[0 0 8 4] 

. «ate*#U tTft*K Si*3fcA#J, ftftSc^J, p^KSfcM, «*Hfih 

[ftttffl 4 ] 
[0 0 8 5] 

#ft?U #JK10%, pH4. 5, SKSOtCiSU i^;^37<7-^] (f 
OOOJUffiOttfrKfcaj^fcJin*., 4 8lW|{EJ6Hfc. ^M*9 5t:i:iaL 
HIS^OHl^yMit^KILTilL, Kfc, JME6 5 %fc**LT, 3 

O 

[0 0 8 6] 

*n B n«\ ^3^14. 7%> a, a- h WMJ-X6 6. 2%. 3 

-a-^;i/3v;v a , a-hW%n-^ii. 0 %, 9^69416. 0%, RMOflli)* 

miE# 2004-3076419 
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I 17/ 



Sii'^i, ?JilS^ **n*tt*. Bftottft. *a& 4»tt**U 
?2i5L. nn f? A * K «*W.it*U ftjgak ft**U »*fltfMf*iffcL-c 

M&0II5] "" 
[0 0 8 7] 

r^^"' a-f^n-^tMWU J&&L, ML, fctfiU »5* 
[0 0 8 8] 

[*»J 6 ] 
[0 0 8 9] 

[0 0 9 0] 

HW«fil2. 5%#tr«»JLtU If (ft 5 ft r**Xtf 

0 C eft 2 O^WMJSS-^ ^tl 2 0°C(I2 OMt-h^-yL JEfc*&3 513 
fcW&BJBtol gig*) 0. 3ml©«^;^5J:^;M, pH6. 0, i£S3 5t:t4 

22f N Sf £2? T : *tt*T«feu HiwoHi^t^fiia^tLT 



L, LTil* 7 0 %<0 3 - a -<i V*?JU y a , a - h w>n -x-g- > 



[0 0 9 1 ] 

*p D pi*, ia»^7t^ ^3-^2. 7%, a, «-FVAn-x40. 2%, 3- 

f x S ?255 > «*Knt*u «&h % jK^n, &&m. ®mmtt%k*t 

[uimj 7 ] 

[0 0 9 2] 

I»J 6 © Jffit'i/; 3 - ff - V y ;v f „ , a - h wnd-^^?^* 
«3 0%, P H4. 5, fSJS5 OICKHgL, £*UC^;V373 9 — If #J (^tf-fe&Jt 

^litt^ttiSit, [rn,3*—A] ) ti gs^o-5-^tLi, 0 0 omz<D 

<£*PL, »aLT#5.it**«[S: % fftCtot, fSMt-ML, Hll^OH 

tt***T*3-MfcU Wft, KfeU Jtt«LL, ML, ft*U »U, 3-«- 
* ;^->;v a , a -h WNn-7^»?-@ift|/ ; {9 iR^ft 8 5 %X~ntz 0 
[0 0 9 3] 

V ;veh-;n 8i 3%, a, a-hWM3-*4 2. 1 %, 

mtE#2 004-3076419 
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SfcJfeffl, p D p«3fc&£ik HbkRfrjLSU 56c3fe5»J, mmU &«jffl, ^Mt^iftLt, # 

[»M 8 ] 
[0 0 9 4] 

fd&$J 5 O^ft «fc t? #7t 3 - a - 3 v ;i/ a , a-hVAD t ?Lft 

fc-tft-FtLft 2 5 U £fr£pH6. 0 . SJK 4 0 lCfc»ISELfc& % /? - 

mteO#J#£&;S, i -9 ICtpx., P H6. 0, i&S4 01Ct2 4SKHto -5- ORIS 

TttfeU HISJ/OHl^t^MiaiJKL-CSlU Mfc**SLT»&7 0 
%©4-jJ-^7^ b^-3-fl-^nyJVa, a- h WND-x^yyy^g 
19 JR^Sjfe 9 0 %-C#^ 0 
[0 0 9 5] 

*fiW\ 7%, #9* I*-* 3. 4%, SL»5. 9% 

^ 3-a-/;V3->;V a , a - h 3 5. 1%, 4-/?-#7* f->;l/-3-a 

-^;l/3«>;i/«, a-^AD-^n. 5%. &t/-e<7Mfjl?>iSJC £ 1 9 . 4%-gqTLT 
*»K ^fD&«, MOM. fiUI1££;£U •H-W, Si*3fcA#J. 
m±M. %fcM. MMM, WMt^^tLT, 4bffip a p, ^3gp D p&i:*#3g 

immm 9 3 

[0 0 9 6] 

iE5u) 0. OliiH, IO f L-7XA , ;vf;v-L-7x-;l'77->^fJl'XXt;i' ( 

rr^^;wx-Aj ) 0. 0 lSfig&^-tc^u ^^Mtc^itTfi^ 

■frW^W^o 3 - a -J yv;v > v;v a , tt -l> W« 

ny&#o 1 0 ] 

[0 0 9 7] 

<, N _ >tV -> 

5 5 %mm : MWL 10 0 6 (O^mx^tz y777t3-«-^V7^ 

[»#!) 1 1 ] 
[0 0 9 8] 

12] 
[0 0 9 9] 

ttiBE# 2004-3076419 
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1 SMC l&lfcffll 2 V 9 ? 3 - a - V h v ;v a , a->V^n 

2 MW*8kfrU y?Xf? M=X*U 5 01CT?#ffifc*U 

[glfcffl 1 3 ] 
[0 10 0] 

<&mm> 

;vhv;Wa, i-l«v^n-^t|fti OllSCil^U MMfc*feLT»3fcfl:l, 
aX^xJp^tt 3 - a - ^ V f y;V c , « - h WM3 -^^»**#7t 0 
[0 10 1] 

0. 5M«*«*LTi&flJ;M*iK&L;fco 
[0 10 2] 

J.X<75#t) t**»t?, X^ffl^^ici 0 075M1 0, 00 0 f&K^LTflJJl 

°[*lfc«l 4] 
[0 10 3] 

<ffctt/B*y-A> 

^^^tT'J ^ift^U ^-dr->ai^-lx>^'J 3-;V2lil gSfl/fbM^ Xf7 U > 
B^y-ty >5M«, 2 «Mt'#f; v 7 7^3- « - ^ Vv;v h y ff , « 

-bWNn-^t»2l«S, a-^ny;i,;i/f> Cffi&% r«G;Vf % flea* 

^tt#MiM7c) i na, attM? -7 > i msb> h y * ? 9 ■tr/io mm 

I'^ya-ji/SMWXim^e 6M«*ipjU -F-fc^tlUtU S 

immm 1 5 ] 

[0 10 4] 

2 5li^5, .ft^yxf ]/yv;Hf^>77V-b0. 5 MSB, HJfctffl 7 
/c^5fe^bc3 - a - v;i^ a , a - h Wnd — 1 3fi*W> "^y # y > 0. 0 
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